Experimental details

Preparation of negative electrode:
An ionic conducting poly(ethylene oxide) (PEO)-based polymer membrane of PEO-Li(CF 3 SO 2 ) 2 N-BaTiO 3 was prepared by a casting technique reported previously.
[ Li electrode, the lithium metal with a Ni thin-film lead, the PEO 18 -LiTFSI-BaTiO 3 composite polymer electrolyte, and the LISICON plate were sandwiched between two pieces of plastic films with low water and gas permeabilities. The cell was evacuated and heat sealed leaving a 5 x 5 mm area window on the LTAP plate.
Preparation of positive electrodes:
MnO 2 powder was prepared following previous reports. [18, 21] and after a few hours, a black gel formed. The gel was washed carefully and dried in air. X-ray diffraction patterns were identical to those reported. The specific BET surface area measured by N 2 gas sorption was 235 m 2 g -1 .
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Figure S1
. SEM images of MnO 2 .
RuO 2 ·0.5H 2 O powder was prepared according to literature. RuO 2 nanosheets were prepared according to literature.
[22] α-NaFeO 2 -structured NaRuO 2 was synthesized by heating a mixture of Na 2 CO 3 and Ru and RuO 2 (2: 1: 3 molar ratio) at 
